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determine the necessary reactor 
capacity 



determine the biopharmaceuUcal 
dmg prodution process unit 
operation sequence 
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determine the scheduling cycles for 
each of the unit operations in the 
process 



cross reference all necessary unit 
operation parameters vA\h the unit 
operation sequence 
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generate the block flow diagram 
showing input and output material 
quantities for each unit operation; 
determine equipment capacity 
requirements 
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generate process time tine showing 
the beginning and ending times for 
each unit operation and associated 
task in the production process 



identify required amounts of 
biopharmaceuticai product 



determine the number batches/ 
reactor cycles run per year 
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determine the yield of each batch/ 
reactor cycle 
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calculate the necessary reactor 
volume, and associated seed 
reactor volumes 
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unit operation list of unit 
operations for the 
biophamnaceutlcal 
production process and 

each assodated unit 
operation identifier code 
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process parameters table 
with ail unit operations. 

associated unit operation 

Identifier codes and 
assodated parameters 



_ i — 

unit operation list is cross referenced 
into the process parameters table to 
retrieve all parameters assodated with 
each unit operation in the unit operation 
sequence 
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unit operation list table for 

biopharmaceutical 
product process including 
all parameters associated 
with each unit operation 



o 



•il 

2 S 



Q_ 
o ^ 

« c 
o « « 

CI (D 



tgoT 



o. 



- 9= 

o W 

c5 cl 

•i § " 

Q. C 

-5 E 

as C 



Q. 
W 

qT 



O CO 



O 



59: 
^ CO 



Q. 
CO 



0_ 

o 

s* *= 

CO CO 

1 

Jo w 

cx 



So:. 



CO - 



o 

CO 



^ O 

o 

V co- 
co o 



o ^ 
^ o 



CD 
O 

CO 



o 

t 

CO 



o 
CO 



o 



O 



2 



o 
E 



o5 



O CO 

i- 

3 . 
O ® 
> CO 



* CL 
> CO 



1" 

CO 



CD 



: 5 



— o> 
CO 



CO *s 



o 



c _ hi: 
giSCO 
o o - 

§20 

< J 
E S s 

CO CL i3 

O jst; C 

~ O O 

C « " 

o o o 

E 2 "5 



^ C CO 

v_ (TJ = 

o a> 
1 

^ 2 TJ 

O (D 

:s CL 

s g 

d. <1> 

3 *" 

O ? 



io" e 



cx ay 
CO 

CO r 
CO n 

O 

Q. O 

tl 

£ 8q, 
« £ CO 

!? « o 

-2 tS c- 

•= 3 O 

^ -o — 

2 -2 

^ 

3 o 2 



E 



E %. 

r I 

<0 £ 



=3 © 



U- 

o 
a: 



o e 

to <x> 

_ Q. 

gi 

:s a> 

s*: 

-H 
c= «». 

3 

1 

O gCO 
(D CLqT 

0 "O CO 

CO e 3 
c o. o» 

1 o r 
^§ 



It 



CO CO 
<D C 



So 

CO © 

S CI.C 
3 CO 

■is"! 

O «2 m 

e-^ ? 

3 - E 

> <o ^ 

|ii 

> © p 

g si 
el?: 

cx 2 ^ 
E 3 o 

-2 e 

i|i 

© - Q. 
^ 3 © 

f e « 
© % tf 

cx O 3 

E'^-g 

11 



c 9i 
So 



O S3 
3 -g 
O CD 
CO © 

li 



© t= 

5 ^ 



1 8 

CO *~ 
C= 

o £ 
CO 

!«■ 

Si 

£9 CL 
o g 



o> CO 



si 

i2 o 
Q X 



O 



t3 

3 

CO 



CO O- 

•Eo 

«= E 

CO o 

is 

gl 

CO © 



o - 

£ o 

© 

E ©CO 

ZJ > 

s 8 

£ 

g cx 

-co 

^1 

1-5 

§ 8 
E £ 

© CX 
w «> 
>« CO 



O CO 

© 

CO 



O 

a> 

OL 



it 

S £ 
c= £ 

CO E 

CO £ 



f ^^ 

© f M 

c e w 

•5 0.0." 
o iJ O 

W CO 

c — r 
o u 

3 

.1? 

Cl 

e £^ 

? £ 

? B 

© CO 



<o0 8 



unit operation list table for 

biophanmaceutJcal 
product process including 
at! parameters associated 
with each unit operation 
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block flow diagram 
calculation sets, one 
calculaHon set for each 
associated unit operation 



unit operation list is cross referenced 
into the block rir -v diagram calculation 
set to calcL input and output 
material an ^ orocess flow rates 



block flow diagram 
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unit operation list table for 

biophanmaceutical 
product process including 
all parameters associated 
with each unit operation 




^ 



block flow diagram 
calculation sets, one 
calculation set for each 
associated unit operation 
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generate process time line from unit 
operation sequence, associated task 
lists and task duration information 









process time line, 
including start and stop 

times for each task 
associated with a unit 
operation 



Sample Applicab'on of Process Design Cycles In Process Scheduling 



fflcrbbial Fermentation Proce&fi (see unit operation list) 

Firvt Process Cycio SscoiKf Process C/cIa 



Duration We«k Day Wook Day 

Koto: None of the una operations Sn thl& procsss have mora that 1 c/cta per un3 oparaUon 

(sea tma operatton 8 fri tha mammalUn ccQ cutture process for an exampto of muIHpfo cycles par tmrl operatfon) 

Unit OpeFBtfons undergo three repetotrve cydes per batch as a set t>efore' continuino wfth unit op 7 
TtUstnnsUtes b> thrao nms on a formentor wfth each harvest (unit op 5 & 6) tMing stoned for pooHng at unft op 7 
Assodatad With each l^rmentor run (unit op 4) are the provious stapG for Innocutailon prep (unct ops 1 



1/3 fefmantatJon cydas per batch 





1 


Inocutum Prep 


24 hn» 


1 Fn-Sat 


2 Fri-Sat 


l:=l 


2 


Flask Growth 


24 hrs 


2 Sat •Sun 


3 Sat -Sun 




3 


8oed FemnantatMn 


24hrs 


2 Sun-Mon 


3 Sun -Men 




4 


Froduction Fermentation 


24hr6 


2 Moft-Tue 


3 Mon-Tue 


=:=! 


5 


HaatExchanQa 


1 hf 


2 Tue 


-3 Tue 




6 


Centrifugath>n 


Ihr 


2 Tue 


3 Tue 




2/3 fermontation cydes per batch 










1 


rnocutum Prep 


24 hrs 


2 Sun-Mon 


3 Sun -Mod 




2 


Flask GroMth 


24 hrs 


2 Men -Tue 


3 Mon-Tue 




3 


Sead Fermentation 


24 hrs 


2 Tue -Wed 


3 Tue -Wed 




4 


Productkm Farnidntolion 


24 hrs 


2 Wed-Thu 


3 Wod'Thu 




5 


Heat Excharige 


1 hr 


2 Thu 


3 TTiu 




6 


ContriftigatkKi 


Ihr 


2 Thu 


3 Thu 




3/3 fermentation cydes par batch 










1 


Inoculum Prep 


24 hrs 


2 Tue -Wad 


3 Tue-Wed 




2 


Flask Grcnvtn 


24 hrs 


2 Wed-Thu 


3 Wed-Thu 




3 


Seed Fermentation 


24 hfs 


2 Thu-Frl 


3 Thu-Frl 




4 


Production Fermentation 


24 hrs 


2 Fri -Set 


3 Fri -Sat 




5 


Heat Exchange 


1 hr 


2 Sal 


3 Sat 




6 


Centrifugadon 


Ihr 


2 Sal 


3 Sat 



Unit Operation 7 pools the harveelo from the three fermentation cydes above 

7 PoolHan/ests 3hr 3 Mon 4 Mon 

Una OperaBor^s B-O Ufkdergo thraa rapetativa c/dh^ per batch aa set t>efora contTnuing with unft operation 1 1 
This translates to three consecutive passes through celt d'tsmptor (unit op G) with its assodated heat exchangers 
(unit op 8 & 10) at the inlet and the ouUet of the cell disrupter 



1/3 dt&rvplion cydes per liatch 
8 Heat Exchange 
Q Cell Dlwptlon 

10 Heat Exchange 0.5 hr 3 Mon 4 Mon 



2/3 disruption cycles per batch 

8 Heat Exchange 

9 Cell Dt&niptron 

10 HeatExdiange 0.5 hr 3 Mon 4 Mon 



3/3 disruption cydes per t>atch 
8 Heat Exchange 
Q CeD Dteruption 

10 Heat Exchange 0.5 hr 3 Mon 4 Mon 



Sample Application of Process Design Cydas in Process Scheduling 



fcrobiaf Fermentation Proceo^ (see unit operation Irst) 

First Proems CyclQ 
Duration Week Day 



Second Procas^ Cycle 
Week Day 



Unit ops 1 1'12 undergo two repetaKva cycles per batch as a s«t before comlauing with unH op 13 
Thi« tmnsbtes to two c^dos of resuxp^ndlng the ceO lysala from the caD dlwuptor in a mild 
surftictanl and reooncomratJng the Insoluble product to a paste by centrifuQation 



t4 product wa«hjrtg cylcefi per batch 

11 . Rcwspension 0.5 hr 

12 CentfifUgation 1 hr 

^/Xproduct washbg cyicea per l>atcti 

11 Resuspensfon 0.$hr 

Z 12 Cttntrtfugation i hf 



3 Man 
3 Mon 



3 Mon 
3 Mon 



Ur^i)pd 13-22 undergo only one cytoa per unit operation each to .the end of the process 





13 


Resuspenslon 


0.6 hr 


3 Mon 


V. ^ 


14 


Buffer Exchange 


2hr 


3 Mon 




15 


fHKratratlon 


2hr 


3 Mon 




16 


liquid Chmmalography 


IShrs 


3 Mon-Tue 




17 


Uqutd Chromatography 


4hr3 


3 TUe 




18 


Buffer Exchange 


2hr3 


3 Tue 




19 


Liquid Chromatography 


2hrs 


3 Wed 




20 


Buffer Exchange 


2hrs 


3 Wed 




21 


Llqtifd Chromatography 


2hrs 


3 Wed 




22 


Fittratratlon 


2hrs 


3 Wed 



4 Mon 
4 Mon 



4 Mon 
4 Mon 



4 Mon 
4 Men 
4 Mon 
4 Mon -Tue 
4 Tue 
4 TW 
4 Wed 
4 Wod 
4 Wed 
4 Wed 
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determine solution preparation time for 
each preparation vessel 



assign each solution in process to a 
preparation vessel 



calculate the next prep date for each 
solution based on calculated start date 
and periodicity of solution preparation 



detenmine the eariiest solution prep 
date for each solution prep vessel 



determine the latest solution prep start 
date for each prep vessel 



calculate the use duration for each 
solution preparation vessel. 



determine the solution prep duration for 
a prep vessel over one complete 
process cycle 



determine the percent utilization of 
each prep vessel 



^30 2- 



r 31 1 



131 2- 



31H- 



generate the initial shift schedule with 
solutions scheduled to be prepared in 
each prep vessel 



back schedule solution prep that 
doesn't fit in the shift schedule and 
check for system capacity errors 



generate solution preparation schedule 



3 Ifc 



\3lg 



3 



Prep vessel 
set up times 



Prep vessel 
maximum 
v/orking 
volume 



weigh & mix 
time 



Prep vessel 
maximum 
working 
volume 



surface area 
of filtration 
media 



steam in 
Place 
procedure & 
duration 



p ib tp v e s sel 
identifier 

with 
associated 
— volumes — 



Match set up times 
with prep vessel 
identifiers 



calculate time 
necessary for 
water collection in 
prep vessel 



'Match weigh and 
mix times with prep 
vessel identifiers 



calculate time 
necessary for 
filtration of solution 
in prep vessel 



calculate adjusted 
filtration time 



match CI P & SIP 
durations with prep 
vessels 



determine total 
solution prep time 
for each prep 
vessel 



Ho4 



water flow 
rate In liters 
per minute 



filtration flux 
rate 



filtration 
delay factor 



Clean in 
Place 
procedure & 
duration 



M X 6 



total solution 
prep time for 
prep vessel 
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set preparation cycles 
per batch of solution to 
set prep vessel volume 
scenarios 



preparation 
cycles per 
batch 



304 



days per 
batch cycle 



determine the number 
of days per preparation 
cycle (days/prep = 
days/batch cycle + 
preps/batch) 



number of 
days per 
preparation 
cycle 




calculate liters per 
preparation cycle of 
solution 



total liters per 
batch for each 
solution from 

material 
balance table 



liters per 
preparation 
cycle of 
solution 



-preprvesset- 
identifier 
master list 

and 
associated 

voiumfts — 



determine prep 
vessel type for 
solution preparation 



prep vessel 
to solution 
assignment 
list 
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Hard Disk Drive ^ 



Removable storage 
drive 



Interface 



Removable 
Storage Unit 



Removable 
Storage Unit 
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number of 
back days to 
allow for a 
failed lot of 
solution 



number of hold 
days for 
solution QA/ 
QC testing 




prep vessel to 

solution 
assignment list 



determine calculated 

start date for 
preparation of each 
solution 




calculated start 
date for prep of 
each solution 



total solution 
preparation 
time for prep 
vessel 



2. CO <b 



earliest date 
solution is 
required from 

material 
balance table 



days per batch 
cycle 




i 2,0 Iff 



calculate next solution 
preparation date for each 

solution by selecting 
greater of days per batch 

cycle or days per 
preparation 




days per 
preparation 



2CZ2^ 



next solution 
preparation 
date for each 
solution 



ZI02. 



+ 



2 
JL 



c (o 



Categoiy/Assay 



7 



Man Hour 



Code 



Setup 



Per 
Sample 



Clean 
Up 



Disp. 
Material 



Environmental 
Temperature 
Humidity 
Particle Count 



E-1 
E-2 
E-3 



0.5 
0.5 
0.5 



0.1 
0.1 
0.2 



0.5 
0.5 
0.5 



Analytical 
Visual 
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IV 

\± 

IE 

m 
It 
itf 
\^ 
m 

21 

2^ 

it 

.is: 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 



Certificate of Analysis 
Appearance 
Chemical 

Solubility 
pH 

Osmolality 

Water Content (by Karl Rscher) 

Key Element Analysis (by ICR Atomic Adsorbtion Spectroscopy) 
GC/Mass Spec 
Biochemical 
DNA 

DMA Fluorochrome Stain 
Protein 

Hemoglobin 

Electrophoretic Profiles by SDS-PAGE 
A280 

Bradford Assay 

Amino Acid Analysis by HPLC 
Endotoxin 

Gel Clot LAL 
Immunological 
ELISA 

Western Blots 
Activity 

Chromagenic Substrate Assays 



AV-1 
AV-2 

AC-1 

AC-2 
AC-3 
AC-4 
AC-5 
AC-6 



AB-1 

AB-2 
AB-3 
AB-4 
AB-5 
AB-6 

AB-7 

AI-1 
AI-2 

AA-1 



0.25 
0.25 

0.5 
0.25 
0.25 
0.5 
1 
t 



0.5 

0.5 
1 

0.25 
0.5 
1 

0.5 



1 

1.5 



0.2 
0.05 

0.1 

0.05 
0.1 
0.2 
0.25 
0.25 



0.1 

0.1 
0.2 
0.1 
0.1 
0.25 
0.1 



0.1 
0.2 



0-1 



0.5 
0.25 

0.5 
0.25 
0.25 

0.5 
1 



0.5 

0.5 
1 

0.25 
0.5 
1 

0.5 



1 

1.5 



In Vitro Biological 
Microbitogtcal 

Mycoplasma (Barite Method) 
Bacteriophage (Screened) 
Cell Passage Test 
Adventitious viral Agents 
CPE 
BVD 
P13 
IBR 

Virus Neutralization Titers (9CFR) 
BVD 
P13 
IBR 

Trittated Thymidine Uptake in Mouse Cells 
General Safety Test (Guinea Pigs) 



VB-1 
VB-2 
VB-3 
VB-4 

VB-5 
VB-6 
VB-7 
VB-8 

VB-9 
VB-10 
VB-11 
VB-1 2 
VB-1 3 



0.5 
0.5 
0.5 
1 
2 
2 
2 
2 
2 



0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0. 
0 

0.: 

0. 
0. 



0.5 
0.5 
0.5 
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solution prep 
schedule 



master QC 
sample table 
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master unit 
operation list 



Generate 
Solution Preparation 
Equipment Quality 
Control time line 



2202 



2204 



Solution Preparation 
Equipment Quality 
Control time line 
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master unit 
operation list 



nnaster QC 
sample table 



prep equipment 
timeline 




prep equipment 
QC timelines 



prep vessel to 

solution 
assignment list 



determine and assign 
calculated solution 
prep start dates to 
tanks 



calculated 

solution 
preparation 
start dates for 
all solutions 




1 o 



calculated and 

assigned 
solution prep 
start dates to 
tanks 



determine the earliest 
solution prep start date 
for each prep vessel 



earliest prep 
start date 

assigned to 
each prep 
vessel 




prep vessel to 

solution 
assignment list 



determine and assign 
next solution prep 
dates to each prep 
vessel 



next solution 
preparation 
date for each 
solution 
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determine the latest 
next solution prep start 
date for each prep 
vessel 



^ 1 



latest next 
solution prep 
start date for 

each prep 
vessel 



3!^ 



total solution 
preparation 
time for prep 
vessel 



earliest prep 
start date 

assigned to 
each prep 
vessel 



calculate duration 
between earliest 
solution prep start date 
for a prep tank for one 
complete process cycle 



solution prep 
vessel utilization 
time for each 
solution prep 
vessel 



latest next 
solution prep 
start date for 

each prep 
vessel 



\312 



/ ^ 2 ft 



prep vessel to 

solution 
assignment list 



assign a solution 
preparation total time 
for a prep vessel to 
each prep vessel 



total solution 
preparation 
time for prep 
vessel 



preparation 
cycles per 
batch 




determine the cumulative total 
solution preparation time for 
each solution by multiplying its 
total solution preparation time 
by its respective number of 
preps per batch or 1 



determine the 
cummulative total 
solution preparation 
times for each prep 
vessel 



cumulative / 
total solution / 

preparation / 
time for each / 
solution / 



ZfeOH 



solution prep 
vessel utilization 
time for each 
solution prep 
vessel 



2. 



calculate the total 
hours of prep vessel is 
available 



2 Qo"^ 

hours per 
solution prep 
shift from the 
project design 
constraints table 



2>Qg> 



cumulative 
total solution 

preparation 
time for each 
solution 



calculate percentage 

utilization of prep 
vessel during its period 
of availability 



percentage 
. utilization of 
prep vessel 
during its 
period of 
availability 
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2g 



earliest prep 
start date 

assigned to 
each prep 
vessel 



generate timeline for 
shift scheduling starting 
from shift sceduling 
start date 



calculated and 

assigned 
solution prep 
start dates to 
tanks 



determine and match 
solution prep dates of 
each solution (including 
start' date) with shift 
schedule timeline 



number of 
days per 
preparation 
cycle 



solution prep 
dates of each 
solution 
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match solution prep 


/ total solution 




times for each solution 


/ preparation 




to each assigned prep 


^ / time for prep 




date 


/ vessel 



initial shift schedule 

with solution 
identifiers and their 
solution prep times 
assigned to 
respective shifts 




initial shift schedule 

with solution 
identifiers and their 
solution prep times 
assigned to 
respective shifts 
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successively sum 
solution prep times for 
each of the solutions 

prepped on a shift 



hours per 
solution prep 
shift 



mark solutions which 
don't fit In shift with 
"back schedule" and 
date of shift list and 
remove solution from 
the shift list 




schedule solution 
for prep on this 
shift 



schedule solution 
for prep on this 
shift 



raise alarm indicating 

that some system 
capacity issue exists 



3 z 12^ 



solution prep 
procedure 



back scheduled 
tnttia) shift 
schedule 



generate solution prep 
schedule from solution 
->| prep precedure data for 
each prep scheduled in 
shift 



3 2,10 



solution prep 
schedule 



move to next shift 




generate preparation 
equipment protocol 
table 



330*4 



generate equipment 
preparation procedure 
table 



generate equipment 
dimension table 



generate master list of 
equipment requiring 
preparation for each 
unit operation 



33/0 



generate equipment 
prep toad table 



i 3312- 

generate equipment 
prep load summary 
table 



size preparation 
equipment based on 
equipment preparation 
loading 



generate equipment 
prep timeline 
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prep 
equipment 
protcx»Is with 
task durations 



generate prep 
equipnnent protocol 
table 



3*410 



generate prep 
equipment protocol 
identifiers 



prep • 
equipment 
protocol 
identifiers 



prep 
equipment 
protocol table 




prep 
equipment 
protocol tables 




equipment 

prep 
procedures 
and equipment 
assignment 



generate equipment 
prep procedure table 



equipment 
prep procedure 
table 



generate equipment 
prep procedure 
identifiers 



3S<o 



equipment 
prep procedure 
identifiers 



Prep Equipment Protocol - Wash Station 





Codci 








Total 








Post Was 




Final 
Rinse 


Load 


NPHW 


NPCW, 


WlnutM 


Reagent 


Gm/CF 


NPHW 


NPCW 


1 

2 
3 
-4 
6 


WS-3 
W3«3 

WS-5 


£ 
5 
5 
5 
6 


2 
2 
2 
2 
2 


2 
2 
2 
2 
2 


5 
6 
5 
5 

[ ^ 


Aloonox 
Alconox 
Alconox 
Aloonox 
Alconox 


03 
0.5 
03 
03 
03 


2 
2 
2 
2 
2 


2 
2 
2 
2 
2 


2 
2 
2 

• 2 
2 


15 
15 
15 
15 
15 



4 




Prep Equipment Protocol - Glassware Washer 







MInutfts/CvcJa - 




Total 


Cycle 
Code 


Load 


Pre Wash Rinse 


D«toraont 


Wash 




Poet Wash Rlrw 


Final 
Rlnso 


Unload 


NPHW 


NPCW 


Minutes 


Roagmt 


Gm/CF 


NPHW 


NPCW 


■ -i 


GW-t 


15 


2 


2 


5 


Alconox 


0^ 


. 2 


2 


2 


10 


40 


2 


GW-2 


15 


2 


2 


5 


Alconox 


0^ 


2 


2 


2 


10 


40 


3 


GW-3 


15 


2 


2 


5 


Alconox 


0^ 


2 


2 


2 


10 


40 




GW^ 


16 


2 


. 2 


5 


Alconox 


0.5 


2 


2 


2 


10 


40 


S 




15 


2 


2 


5 


Alconox 


0.5 


2 


2 


2 


10 


40 



Prep Equipment Protocol - Glassware Dryer 



Cycto 
Codo 



Load 



HoatUp 
Minutes 



DEL 



Tomp (C), MInutD« 



Cool 
Ulnutes. 



Unload 



Total 



DO-1 
00-2 
DO-3 
DO-4 

DOfS 



10 
10 
10 
10 
10 



dO 
V> 
20 
SO 
30 



250 
250 
250 
250 
250 



AO 

25 
26 
25 
25 



30 


10 


120 


30 


10 


105 


30 


10 


106 


30 


10 


105 


30 


10 


105 
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Pfep Equipment Protocol - Carboy Washer 



4 



Minutes/Cvcie 



Load 



16 
16 
15 
15 
15 
15 



PrftWaah Rinso, 



Drtsrqgnt 



NPHW 



NPCW 



PftfttWash Rinse, 



MlnutBS 



Reagent 



Alconox 
Aiconox 
Alconox 
Atconox 
Alconox 
Alconox 



Gm/CF 



03 
0.5 
0.5 
0.5 
03 
0.6 



NPHW I NPCW 



Final 
RInss 



Unload 



Total 



15 
15 
15 
15 
15 
15 



15 
15 
15 
15 
16 
15 




Prep Equipment Protocol - Carboy Dryer 





■ 

Cycle 
Code 


Load 


Heat Up 
MInutos 


Drv 


Coot 
Minutes. 


Unload 


Total 


Tomp(C) 


Minutes 


1 


CD-I 


10 


30 


250 


. 40 


30 


10 


100 


1 


CD-2 


10 


- 30 


2S0 


25 


50 


10 


as 


3 


CD-3 


10 


30 


260 


25 


30 


10 


85 


4 


CD^ 


10 


30 


2S0 


25 


30 


10 


85 


6 


CD-5 


10 


30 


250 


26 


30 


10 


85 



Prep Equipment Protocol - Dry Heat Sterilizer 





—h 

Cycle 
. Coda 




Heat Up 
MInute» 


Sterilization 


Coot 


Unload 


Total 




Load 


Temp(0 


Minutes 


Minute5 


1 

2 
3 
4 
6 


sa-1 

SO-2 
SO^ 
SC>4 
SO-5 


IS 
15 
15 
15 
16 


30 
30 
30 
30 
30 


250 
260 
250 
250 
250 


40 

. 25 
25 
25 
25 


30 
30 
30 
30 
30 


15 
15 
15 
15 
15 


130 
115 
IIS 
116 
115 
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EPC1 


EPC2 


EPC3 


■ EPC4 


/ 

. EPC6 


EPC6 


EPC7^ 




/ 


















1 


InlKnl DTnnM / - 


















i 

3 


BanCTlSlAK-l rj 1 


















4 






BS-1 


BS-1 


BS-2 


BS-1 








5 


1 OufoBon 


PHfR- 


0.33 


0.33 




ft w 








Q 




PHfS. 


0 


0 


0 










•J 
t 




PHrs. 


0-33- 


0.33 


0.33 


0.33 


0.00 


0.00 


0.00 






PHr£. 


0.33 


0,33 


0.33 


0.33 


0.00 


0.00 


0.00 


{ 
1C 




















11 


Procedure' V^'*~"cc 












WS-1 


WS-I 




■ 12 




PHrs. 










0,25 


0St5 




13 


HoW/Drv /i /'i ' ' ■ 


PHrs. 
















14 




PHfC- 


. 0.00 


0.00 


0.00 


o:oo 


0J25 


0-25 


0.00 




V^Ui 1 11 liUliJ wV U / 


PHrs. 


0.33333 


0.33333 


0.33333 


0.33333 


0 


0 


0 


lO 


/ 


















1 1 






















/ 

(i 


















• 10 


Bcncti Sink - 1 ^ 


















20 


i?rocedure o to c r 




BS-3 


BS-3 












21 


Duration 


PHrs. 


0,33 


0.33 


0.33 










22 


Hold/Dry 


PHrs. 
















23 


Subtotal 


PHra. 


0.33 


0.33 


0,33 


0.00 


0.00 


0.00 


0.00 


24 


Cummulative 


PHrs. 


0.66667 


0.66667 


0.66667 


0.33333 


0 


0 


0 


25 




















26 


Glasfiwarb Washor- 1 


















27 


-Pfocaduro He- : . 










GW-1 








28 


Duration 


PHrs, 








0.67 








29 


Hold/Dry 


PHrs. 
















30 


Subtotal 


PHrs- 


0.00 


0,00 


0.00 


u.o/ 




n nn 




- 31 


CummulaUvc 


PHrs. 


0.G6667 


0.65667 


u.oooo/ 




Q 


Q 


Q 


- 0£ 




















33 


Glassware Dryer - 1 


















34 


Procedure - v*,^ - .-.<• c . 




GD-1 


GD-1 


GD-2 










36 


Duration 


PHrs. 


2.00 


2.00 


1.75 


1-/ b 








36 


noro/ury 


PHrs. 
















—3/ 


ouoioiaj 


PHrK- 


Z.LHJ 




I, /D 


1-75 


0.00 


COO 


0.00 


3-8 


Cummulallvo 


PHrc. 




2,C6097 


2.41607 


2.75 




0 




to 




















^-0 


Cortxjy Woshcf - 1 


















41 


-Procedure " 












CW-1 


CW-1 




42 


Duration 


PHrs. 










0^5 


0.25 




43 


HoJd/D/y 


PHrs. 


















Subtotal ■ 


PHrs. 


0.00 


0-00 


0.00 


0.00 


0J25 


0-25 


0.00 


45 


Cummulatiyo 


PHrs.. 


Z66667 


2.66667 


2.41667 


2.75 


0.25 


0^ 


0 


46 




















47 


CartKjy Drycf - 1^ 


















43 














CD-I 


CD-I 




49 


Duration 


PHra. 










1,67 


1-67 




50 


HokIA)ry 


PHrs. 
















. 61 


Subtotal 


PHrs. 


0.00 


0.00 


0.00 


0.00 


1.67 


1.67 


0.00 


52 


Cunvnulolfve 


PHra. 


2.66667 


^66667 


2.41667 


2>5 . 


1.91667 


1.91667 


0 


53 




















54 


Prep 


















55 




















&6 


Staffing 




2 


2 


2 


2 


2 


2 " 


2 


67 




















58 


Pre assembly 


















59 


Man Hour» f 


ilHrs. 




1 


i 










60 


Procudu ra Hours 






0.5 




1 










Prep Equipment Protocol - Equipment Prep Procedures 









EPC1 


EPC2 


EPC3 


EPC4 


EPC5 


EPC6 


EPC7 


61 


CummutaUve 


PHrs. 


2.666^87 


3.16687 


2.41667 


2,75 


1.91667 


1.91667 


0 


62 




















63 
64 

66 
66 


Wrap 

Man Hours 
Pfocodura Hours 
Cummutotlva 


MHrs. 
PHr^ 


1-5 
0.75 
3,41667 


1.6 
0.75 
3.91^7 


1.5 
0.78 
3.16667 


1^5 
6.75 
3.6 


1,5 
0.76 
2.66667 


1.5 
0.75 
Z66667 


1.6 
0.76 
0.76 


67 
68 


Sterilzatlon 


















69 
TO 

71 
72 
73 

74 

75 


Autodava • 1 
- Procddura 
Duration 
Hokt/pry 
Subtotal 
Cummuiailvo 


PHrs, 
PHrs. 
PHra. 
PHrs. 


SS-1 
2.68 

2,68 
6.10' 


SS-1 
2.68 

2.68 
6.60 


SS^I 
2.66 

2.68 
5.85 


8S-1 
2^68 

2.68 
6.18 


SS-2 
3.25 

3J25 
5.92 


0.00 
2.67 


3.83 

3.03 
4,58 


76 
77 
78 
79 
80 
81 
82 
83 


DryHeat-1 . 
Procedure 
Hours/Load 
HoWTOry 
Subtotal 
Cununulative 


PHrs. 
PHrfi. 
PHrs. 
PHrs, 


0.00 
6.10 


0.00 
6.60 


0,00 . 
5.85 


0.00 
6.18 


0.00 
5.92 


SO-1 
2.17 

2.17 
4.83 


0.00 
4.56 


84 


Total 




6.10 


6.60 


5.85 


6.18 


6-17 


5.08 




85 
86 


Max 




2.68 


2.68 


, Z68 


2.68 


3.25 


2.17 


3.83 



list of 
equipment 
requiring 
preparation 



equipment 
dimensions 



generate master 
equipment dimension 
fist- 



master 
equipment 
dimension list 



equipment 
prep procedure 
identifiers 




generate equipment 
dimension table with 
segregated equipment 
prep procedure 
identifiers 




equipment 

prep 
procedures 
and equipment 
assignment 



equipment 
dimension 
table 



£3 



S 
ft 



It 



IF 

!I 

13 



= 3 



S 8 



S3. 



s s 



3B 



8 8 




CO 



oo 



CO 



■5^ 



■ (J— 



O 



00 

o 
■ <r 

CO 



o 
cr 
(*1 



cr 



solutkDn 
preperation 
tasks 




equipment 
dimension 
table 



generate nr^ter list of 
equipment requiring 
preparation for each , 
unit operation with 

equipment dimensions 




equipment 
prep master 
list 




process time 
line 



generate equipment 
prep load table 




equipment 
prep master 
list 



equipment 
prep load table 



T3 

CO 

m o 
'•'z — ' 
rn Q. 
: - £ 

1=^ CL 
^ C 

- E 

,L= cr 

- ui 



0 



CO 



EPC-3 


Ptasticwaro 


CO 
J} o 

CO 

o 














































Total 1 


Ll- 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


00*0 


0.00 


0.00 


OO'O 


0.00 


0.00 


OO'O 


OO'O 


OO'O 


OO'O 


0,00 


o 
o 
o 


1 3.25 


S 

tu 




Clamps 
0.01 














































Hose Barbs 
0.01 












































Fittings 


Reducers 
0.01 












































Crosses 
0.06 












































Elbows 
0.02 












































Tees 
0.03 












































nstruments . |l 


pH Probe 
0.06 












































DO Probe 
0.06 












































_s 

a. o 












































ci 
a 

UJ 


Total 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




SDeclaltv Glass 1 














































Siphon Tubes 














































iTIme \\ 


Time 


10:27 AM 
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